The recently reported heparin fractionation method for measuring fibrinolytic activity in plasma (Green, 1959; Green and Thomson, 1962) has been used to re-examine the effect of certain physiological stimuli on fibrinolytic activity in man. In addition to providing further data on factors influencing natural fibrinolytic activity such a study afforded a means of assessing the value and sensitivity of the heparin fractionation method in the investigation of fibrinoylsis. For this reason dilute whole blood lysis times (Fearnley, Balmforth, and Fearnley, 1957) were measured on most samples to act as a reference for the heparin fraction lysis times.
The fibrinolytic activity of blood may be altered generally or the change may be confined to a localized part of the circulation. General and local changes in fibrinolytic activity will be considered separately below.
GENERAL CHANGE IN FIBRINOLYTIC ACTIvIrY
METHOD In these experiments changes in fibrinolytic activity in venous blood were measured after exercise or after the administration of various naturally occurring substances by the intravenous, subcutaneous, or oral routes. The subjects were all normal young adults. They had fasted and abstained from smoking for at least four hours and had rested for at least half an hour. Blood was obtained from an antecubital vein with minimum stasis for estimation of visual lysis and in some cases proteolytic activity and esterolytic activity against lysine ethyl ester and tosyl arginine methyl ester. In most experiments 0-2 ml. of each blood sample was added to 1-8 ml. phosphate buffer for measurement of dilute whole blood lysis time. Two control samples were taken at intervals of five to 15 minutes and then the stimulus was applied. A third sample was obtained when the effects of the stimulus were probably maximal, as judged by other physiological observations such as pulse rate, blood pressure, skin colour, or the development of symptoms. While the effects of the stimulus were wearing off at least two further blood samples were taken to show a return of activity towards control values as confirmation that any change noted in the third sample was a true response to the stimulus applied.
RESULTS WITH COMMENTS The stimuli studied and the results obtained are summarized in Table I . The effects of emotion, food substances, alcohol, and steroid hormones were not studied.
Exercise Six subjects took a walk lasting 15 to 20 minutes which was sufficiently brisk to produce slight sweating or tachycardia. All increased fibrinolytic activity in venous blood samples immediately after exercise but the activity had returned to control values within 30 minutes in five subjects and 60 minutes in one subject ( Fig. 1 ).
Adrenaline In all six subjects tested 0-2 to 0 5 mg. adrenaline reduced lysis times to between 25% and 70% of control values. The effect was maximal 10 to 30 minutes after injection and values had returned to control levels in the final 60-minute sample in five subjects. The production of increased fibrinolysis by adrenaline was first reported by Biggs, McFarlane, and Pilling (1947) and has been confirmed many times since by a variety of methods.
Noradrenaline In three subjects noradrenaline infusions of 8, 12, and 16 ,ug./min. respectively produced pallor, increases in blood pressure of the order of 110/70 to 150/90 mm. Hg, and a reflex bradycardia but no change in fibrinolytic activity. This contrasts with the finding of Genton, Kern, and von Kaulla (1961) of reduced euglobulin lysis times in all three subjects receiving noradrenaline infusions. Their subjects experienced fairly severe symptoms such as occipital headache, breathlessness, and low back pain, and had blood pressure rises to 200 to 220 mm. Hg systolic so that the observed increase in activity might have been due to the use of larger amounts of noradrenaline or possibly to apprehension causing a release of endogenous adrenaline.
,B-Methyl acetylcholine The $-methyl analogue was used because it is less rapidly destroyed than acetylcholine itself. No change in fibrinolytic activity was seen with doses of 10 to 30 mg. subcutaneously in three subjects. Soulier and Koupernik (1948) reported increased fibrinolytic activity with large doses of acetylcholine so perhaps the negative results obtained here are due to smaller doses or to the use of the fl-methyl analogue.
Histamine Some facial flushing and headache was experienced by all four subjects but no change in fibrinolytic activity was observed.
5-Hydroxytryptamine Of eight subjects given intravenous injections of 5-hydroxytryptamine, two showed a slight increase in fibrinolytic activity. Both subjects were apprehensive after painful venospasm had occurred in the vein injected and so the increased activity might have been due to release of endogenous adrenaline. Failure to observe a consistent and significant change in fibrinolysis is surprising in view of the report of Kwaan, Lo, and McFadzean (1957a) A cannula pointing towards the wrist was inserted into an antecubital vein and blood samples taken before, during, and two and five minutes after the injection of 2 to 4 ,ug. adrenaline directly into (two subjects) or near (one subject) a direct venous tributary at the wrist.
Adrenaline, 2 pg., was injected into the saphenous vein at the ankle and blood sampled from the same vein at the groin after the femoral and saphenous vessels had been exposed surgically with the patient under a general anaesthetic.
No change in fibrinolytic activity was seen in any subject. The stimuli studied and the results obtained are summarized in Table II. Adrenaline Doses of 1-5 jig. and 3 ,ug. showed no effect but giving 9 ,ug., which was shown by Ginsburg and Cobbold (1960) to alter blood flow in the limb when given intra-arterially, produced a definite increase in fibrinolytic, proteolytic, and esterolytic activity in four of five subjects (Fig. 2) . In the subiect who showed no change there was a pronounced fall in blood pressure and a tachycardia occurring immediately after the injection and lasting for five to 10 minutes.
Noradrenaline No effect was seen.
Isopropylnoradrenaline No effect was seen. Acetylcholine In view of the apparent inactivity of /-methyl-acetylcholine when given systemically we were surprised to see increased fibrinolytic activity after 20 mg. acetylcholine intra-arterially. In this subject a transient flush occurred on the thigh immediately after the injection, but in the other subject no flush and only a doubtful slight increase in activity was seen with 50 mg. acetylcholine. Histamine Stead and Warren (1944) demonstrated increased capillary permeability in the forearm after 100 to 150 ,tg. histamine injected into the brachial artery. In our experimental conditions 100 ,tg. histamine intra-arterially produced a generalized flushing of the skin within half to one minute of injection and a generalized increase of fibrinolytic activity as indicated by a rise of activity in the left hand vein as well as in the femoral vein sample. This result is in contrast to the lack of effect of intravenous and subcutaneous histamine noted in Table I . A transient flushing of the leg was seen in one of the two subjects receiving 10 ug. but no change in fibrinolytic activity was observed in either patient.
5-Hydroxytryptamine In view of the powerful and prolonged vasoconstrictor effects of this substance it was given only to one subject who was about to undergo amputation of the leg for arteriosclerotic gangrene. No change in fibrinolytic activity was observed.
Heparin No effect was seen. Urokinase Urokinase, 5,000 u. intra-arterially, produced a marked increased in fibrinolytic, proteolytic, and esterolytic activity in both patients. An example is given in Figure 3 . 
